Reduction of apoptosis in ischemic retinas of two mouse models using hyperbaric oxygen treatment.
To investigate the effect of hyperbaric oxygen (HBO) chamber treatment in mouse models of retinal ischemia. Unilateral central retinal artery occlusion (CRAO) or optic nerve crush (ONC) was induced in 50 mice each, of which 30 were treated with 100% oxygen at 2 atm for 90 minutes immediately after injury and then daily for up to 14 days. Mice were euthanatized on days 1, 3, and 21 for histologic analysis, apoptosis assay, and quantitative real-time polymerase chain reaction test. Findings were analyzed by injury and by treatment. HBO treatment reduced cell loss from 58% to 30% in the CRAO model and from 52% to 32% in the ONC model. In both models, it was associated with significantly increased cell survival in the retinal ganglion cell layer. Expression levels of the proapoptosis genes (bax, caspase-3) decreased minimally in the HBO-treated CRAO mice on day 1, but this trend was reversed on day 3. In the ONC group, levels of caspase-3, bax, and bcl-x increased on day 1 and dropped below baseline on day 3. The pattern of changes in the expression levels of the ischemia- and oxidative-stress-related genes (HO-1, SOD-1, GPX-1, NOX-2) and the effectiveness of HBO treatment varied by model. Overall, however, gene expression levels that increased in the untreated mice increased further with HBO treatment and levels that decreased, decreased further with treatment. HBO treatment protects injured neuronal cells from apoptosis. Response to treatment differs molecularly after ONC or CRAO. These results should prompt clinical trials of acute ischemic retinal damage.